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A thermal chemical vapor deposition apparatus and method 
of synthesizing carbon nanotubes using the same are 
provided. The apparatus includes a conveyer conveyer belt 
for sequentially receiving and conveying a plurality of 
substrates, a rotating unit for conveying the conveyer belt, a 
loading unit for sequentially loading the substrates onto the 
conveyer belt, an unloading unit installed to face the loading 
unit for unloading the substrates conveyed by the conveyer 
belt, a reactive gas supplying unit for supplying a reactive 
gas for synthesizing carbon nanotubes onto the substrates 
conveyed by the conveyer belt, a substrate heating unit for 
heating the substrates loaded on the conveyer belt, for 
thermal reaction of the reactive gas, and an exhausting unit 
for exhausting a reaction product gas. 
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5. umum^^ 1 m^^^^^ ^#SE^^: m^^mM^^ 

6. -^mvc^nmmM^^, 'SS: 



12. ummm^ n m^^:^^, ^w^^f--. ^s^s&^s^i- 

13. mmmm^ n m^^u^, ^#ffi^ip: a^t^MM^ 

l^SIJ^ (Co).^ (Ni). ^ (Fe)> ^ (Y). ^m^±^- IS^-^^^ 

14. tg^&fij^^ 11 ^;f^6<j:5-^4, ^^^^^1^1= 

15. u m^^ij^. ^#tE^^: 

16. mm^mm^ m^m:^m. ^i^^e^s^: m-^/s^^* 
BiT-^jS^ati^jii^fitiE^ajiip^^a^ip^i'j-^^^ 7oo-cfp iioo°c 

500'CSl 1100'C:tfB]fi^^ai3[o 

17. -a^si^jiT^^: 



Mfi<J#*#^Kl#'fei, m^Wi^n^ m^^m (aimchair) ^^Wo 



±o 

mm^^7m^m^, -^mmm^^m±o ^^^mm^pnm^ 
tarn 1 m^. :^:^mm-'mmm^^it^H^um^^'^i^m'f- 

^mm^^ikm^^i^^^^"^ 6ooo ^mm^^m^ eoo ^^im^^^ 
^mm^M^^^tkW^s. 650 ^m^ymi^^mm^^)! loo, 

mmmm 210 ^^m^mi&^y^^ eoo m-^o—^m.^An no 
mmamm)^ 100 mmmmi^m^ m ±0 -^^^^s 250 ^ 

600 6<JB— ^o-^lE^P^^S 250 ^'fitim^AW 270' 

^.J5Sn#'^i5Z^S 450 460 ^^^iiJM^^^m&^^>t 100 6<] 
-etS, ±]^H/Sn^^iS^e 450 ^0 460 ffi^J|^^'^^^^^*t4'^ 

ffi6^^i5Z^^^iSi"J^>T' 100 ±. ■i^^>lt 100 ^mML^m. 210 ^i^iiJ 



3nm ilj 200nm, ^iktk 3rim 3\ SOnm, ^EJtb, jl^g^M^RT 
liJl^lS (Co). ^ (Ni)> ^ (Fe)> ^ (Y). IS^-^^^ 

100 pji^i^ig> ^^^?^^:;^6<j;^^o 100 WMmm^M^ 

210 ±, s>T- 100 m^mmms. 210 6<jm^A# 270 mmBummM 

'ftiUfi^J'f^ill^ 600 ±0 100 600 #5to 

lljBt, ^-^iSZ^##fciS^fi450J|t5j^g^-^iSn##^310 

fi?j^n^;3iiiJ#jt^jim--SiSn#^iS^2 450 T:^fi<]*>H- 100 

±0 tCn^^ftti^^>i- 100±&«]aljg^MMo ^Jtb, pfUl^S^i- 100 

iSZ^g 450 T:^6^«>t 100 i^^^^ftiH^ 600 TMa^i^M-ip^^s 
700 ;[jp^itt:^#^ 700*c^ UQO'c:tm-'^UB.> ^i^'^:ki^ soo 

±.^1^^'^\cX^-Xi^ sosccm (#?i:5:;^M>lt^:^l+) lOOOsccm :^ 



m±mm c^ic^tB), gjt loo ^^mmmmmm 210 ±0 ^1^, m 
>t 100 oji^s-^^. ^pg^^^. ^pmr^j^o {B^:&m-^M^!i4'. 

100 pflU^ffi^Tt^P^^^lt^S (FED) ^*$:^llif^S (VFD) sKS 

100 fi<]M.^^K^:fc:^ 550-c, =^^, n^-mmmm^. ^s>t 100 

iliiS>T-io^^i 700 lmm^\^%^ 700'Cfp iioo-c:tf^fi<J-^MjS 

Bt, ^Jt lOO:*::^^!^!^^. 

^^-^mm^^ ^TI5^±*>T-100®fe^, ^^PJ#ii^600 T 

M6<js>T-iip^^s 700 -^^itm^^^^m^m)^ 100 ^^^^^ eoo m 

a^iS^SjSZni^^iS^S 450 460 $^W-SiS^'f*JP^^S 510 fP 
550o 

mm: 450 fi<j^-^isn^ (^y$pic^aSc^^) ijmm^^^ loo-cm 

noo'c^m^—^mLm. itmum^lizm soo-c^p 900'C:tmtfy-'^ 



mB^mmmm 210 etjai&A^ 27omm> 

iiiiftitm 600 mmm:kK^m)^ 100 \^m^i7±^^mo ^^h. 
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